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ERNEST ORLANDO LAWRENCE BERKELEY NATIONAL LABORATORY
Chief Financial O@
feresres) 1 Cyclotron Road, M$90-1070
Berkeley, CA 94720
510.486.4126 (voice) * 510.486.4386 (fax)
' CFQ/Sponsored Projects Office
July 28, 1997

CALFED BAY-DELTA PROGRAM
1416 Ninth Street, Suite 1155
Sacramento, CA 95814

Attn: Ms. Kate Hansel J(/[ 2y
Phone: (916) 657-2666 - By
Fax:  (916)654-9780

REFERENCE REPLY: LBNL Proposal #8G97-286 (00)

Dear Ms. Hansel:

Enclosed for your consideration is an original copy of the subject proposal submitted on
behalf of the E. O. Lawrence Barkeley National Laboratory (LBNL):

Title: Toxic Trace Element fluxes from Marsh, Mud Flat, and
Shallow Subtitle Sediments: Determining the contribution of
Fluxes from Sediments to Non-Point source Pollution in the
Northemn Reach of the San Francisco Bay

Principal Investigator: Angus McGrath and Peter Zawislanski
Total Amount Requested: $803,012

Period Requested: 3 years from date of execution

Type of Request: New

Emest Orlando L.awrence Berkeley National Laboratory is operated by The Regents of
the University of Califernia for the Department of Energy (DOE}) under prime contract
DE-ACQ03-76SF00098 and all work is canducted under the terms of that contract and
subject to the approval of DOE. This proposal will be submitted to DOE for approval.

Should you decide to make an award, an interagency agreement for performance at
LBNL should be sent to my attention consistent with the enclosed Administrative
instructions to Other Federal Agencies for Submission of Interagency Agreements for
Raimbursable Worlc. | will coordinate final acceptance with DOE and retum a fully-
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sxecuted copy to your office.
Such agreement must include the following language:

“This agreement is entered into pursuant to the Authority of the Economy Act of
1932, as amended (31 U.S.C. 1535}, and adheres 1o Federal Acquisition
Regulation (FAR) 6.002 and other applicable Federal Laws and Regulations. To
the best of our knowladge, the work reguested will not place the DOE and its
contractor in direct competition with the private sector.”

This document is submitted in confidence prior to the complation of review for possible
patentable inventions and subsequent filing of patent applications. Accordingly, this
document is exempt from disclosure under the Freedom of Information Act under 5 USC
553(b}3) & (b}{4) and implementing regulations, such as Executive Order 12,600 of
June 23, 1887. Please do not make this document available to the public without
permission.

If you have any questions regarding this submissicn, please feel free to call me on (510)
486-7324 or Facsimile No. (510) 486-4386. For fechnical matters, please call Peter
Zawislanski at {(510) 486-4157.

Sincerely,

Cole Cannon

Contracts Officer

CFO/Sponsared Projects Offica
E-Mail Address: cbcannon@Ibl.gov

Enclosures: SOW and Budget

co:  P. Zawislanski, w/o enclosures
A. McGrath, w/o enciosuras
A. Bell, w/o enclosures
Ghron
Fila
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ADMINISTRATIVE INSTRUCTIONS TO OTHER FEDERAL AGENCIES
FOR SUBMISSION OF INTERAGENCY AGREEMENTS
FOR REIMBURSABLE WORK

Funding decurmnents submitted to the Ernast O. Lawrence Berkeley National Laboratory (LBNL) for
acceptance by the Department of Energy (DOE} should be signed by an individual in the requesting
agency authorized to approve interagency agreements {{A). DOE accepts the JA tormat of the requesting
agency which is normally a funding document such as a Department of Defense Military
Interdaparimental Purchase Request {MIPR} that cites a separate document such as a LBNL proposal in
which specific work 1o be performed is stated.

The _original funding document should be lssued and sent to:

U.S. Department of Enerpy

/o Erneat O. Lawrence Berkeley National Laboratory
Sponsored Projects Office

Mall Stop 90-1070

Berkeley, CA 94720

All LBNL activities, including work for other Federal agencies, shall comply with applicable environment,
safety, and health (ES&H) statutes, regulations and standards. Accordingly, ES&H requirements shall be
considered during the planning phase and adhered to during execution of Work for Others (WFO).
Associated costs will be the responsibility of the requesting agency.

LBNL is not permitted to incur costs before funding is authorized or in excess of authorized funding.
Therelore, please forward your IA as soon as possibie so that we may obtain DOE acceptance and begin
work.

Funding documents submitted to LBNL for acceptance by DOE must contaln the following
information:

1. For all Federal agencies, other than the Nuclear Regulatory Commission, a written statement is
required stating that the requesting agency has detenmined that entering into an agreement with
DOE for the use of LBML is in compllance with the requiraments of the Economy Act of 1932, as
amended (31 USC 4535) or other applicable stalutory authorizations. Those statutory
awutharizations must be cited. In addition, a written statement is required staling that the
requesting agency has determined that entering into an agreement with DOE for the usea of LBNL
is in compliance with the Federal Acquisition Regulaticn (FAR) 6.002, and to the best of their
knowledge, the work requested will not piace DOE and LBNL in direct competition with the private
sector.

m)
"This agreement is entered into pursuant to the authority of the Economy Act of 1932, as
amended (31 USC 1535), or othar statutory authority references and adheras to Federal
Acquisition Regulation (FAR) 6.002, To the best of our knowledge, the work requested will
net place the DOE and its contractor in direct compatition with the private sector.”

2, Cite the proper customer agency appropriation. State funds expiration date for obligations.
Provide name, mailing address, and telephone number of the requesting office. Provida names
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NOTE:

10/14/96

and phone number of programmatic and financial points of contact. Provide billing information
including office responsible for paymant of bilis.

Reference the LBNL proposal number and the title of the proposal. Provide funding document
number of prior funding action if different than that being issued.

Cite reponting provisions as stated in the proposal as acceptable or state desired reporting
requiremants.

if the raquesting agency plans on incremental funding, the reason full funding cannot be provided
should be stated with a requast for a DOE exception to DOE's full funding palicy.

DOE's policy is that work performed for other Federal agencies shall be fully funded for the

current fiscal year plus the first three months of the following fiscal year for work that transcends
fiscal years. Exceptions to the DOE full funding policy require approval by DOE pricr to
acceptance of the funding.

For construction or modifications to existing facilities which may ba required as part of the project,
the requesting agency shall include a request for construction and identity funding allocated for
construction. DOE approvals associaled with construction projects may take as long as three to
six months ic obtain. Title for permanant construction on DOE propenty will pass to DOE on
complation of coenstruction and acceptance by DOE.

if this is an award resulting from & response to a Broad Agency Announcement (BAA) or a similar
type of solicitiation the requesting agency must provide a written statement that the BAA is the
ohly means used to acquire the work descrtibed in the BAA.

The requesting agency sheuld provide any special instructions regarding disposition of property
al the close of the project.

Additional information about DOE's Work for Others program can be accessed via the intemnet.

The address Is hitp://www.hr.doe.goviwfi/doa. htm#howto. The document is titled How Fadsral
Agencies Qbtain Technical Resources and Skills from the U.S. D epartment of Energy.
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I. Executive Summary

A. Title: Toxic Trace Element Fluxes from Marsh, Mudflat, and Shallow Subtidal
Sediments: Determining the Contribution of Fluxes from Sediments to Non-
point Source Pollution in the Northern Reach of the San Francisco Bay

Principal Investigators: Peter Zawislanski and Angus E. McGrath,
Earth Sciences Division,
E.(Q. Lawrence Berkeley National Laboratory,
MS-14-116, 1 Cycloton Rd., Berkeley, CA 94720,
Phone: (510) 486-5970
Fax: (510) 486-6057
E-mail: ptzawislanski@]bl. gov

JU
RFP Praoject Group: Other Services Les 133?

B. Project Description

The northern reach of the San Francisco Bay and the lower Sacremento and San
Joaguin delta are significantly effected by outfalls of trace elements from five oil refineries,
Mare 1sland shipyards, and the deposition of suspended sediments carrying contaminants
from years of mercury and hydraulic gold mining in the coastal ranges and the Siema
foothills. Concentrations of heavy metals in plants, clams, mussels, and sediments from
marshes, mudflats, and shallow/deep channels have been found to be extrernely high
within specific areas. Sediments, which include live and dead benthic organisms, represent
a source of contamination through remobilization of the particles and transformation
processes which result in the solubilization of toxic elements in porewaters. Takayanagi et
al. (1990), Zawislanski and McGrath (in press) and various other researchers have
demonstrated that trace elements are present in pore waters in concentrations that are greater
than an order of magnitude higher than in overlying surface waters. This disparity creates a
gradient which in combination with outward water flow generates a flux of trace elements.
These fluxes can have a significant impact on trace element concentrations in benthic
organisms feeding at the sediment/water interface. Fish and diving ducks feeding in
shallow subtidal areas, mudflats, and wetlands are also effected directly by the trace
element fluxes, or indirectly through feeding on benthic organisms that accumulate trace
elements. No swdies have been conducted 0 measure fluxes of trace clements from
sediments in these three environments, and therefore their contribution as a Non-point
source 1 trace element mobilization in the Bay needs to be determined.

We propose measuring the different forms of toxic trace elements in previously
identified hotspots in the northern reach of the San Francisco Bay, to determine appropriate
sites for subsequent measurements of oxic trace element fluxes from sediments in three
different environments; marshes, mudflats, and shaliow subtidal sediments. Elements will
include As, Hg, Cd, Cr, Ni, Pb, and Se. Qur objective is to provide Regulatory agencies,
CALFED, and complimentary research smdies with information about the rale of dissolved
conterninant fluxes from sediments in the overall budget of surface water concentrations
and bioavailable forms of contaminants. Our study will be conducted in cooperation with a
study by the US Fish and Wildlife Service, which will measure Hg, Se, and other trace
element concentrations in duck species of varying dictary suscepubility to contaminated
sediments and benthos. Other complimentary projects include a USGS proposal on deep
channel concentrations of Hg and Se¢ in sediments and impacted biota, the Regional
Monitoring Program, the Federally funded USGS contribution to monitoring throughout
the Bay, and the benthic flux measurements conducted by Dr. Kenneth Coale of Moss
Landing Research Station, funded by an Cffice of Naval Research grant.
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C. Approach/Tasks/Schedule

This project focuses on the measurement of contaminants into and out of sediments
in the Northern Reach. Our emphasis will be on measuring physical and geochemical
processes that contro} the mobilization of As, Hg, Cd, Cr, Ni, Pb, and Se into surface
waters, and determine the chemical form released. We will conduct a three year field study
at five locations in the Carquinez Strait, Suisun Bay, and Grizzly Bay.
experiments will be used to characterize the processes controlling chemical transformations
in the sediments. The objectve of this study is to determine the rates of release of toxic
trace elements to surface waters in order (0 estimate their contribution to pon-point source
pollution in the Bay. Implementation of the project will be conducted through initial
geochemical characierization of previcusly identified hot spots, including measurements of
total sediment, water, and benthic organism concentrations of As, Hg, Cd, Cr, Ni, Pb, and
Se, and determinarion of the dominant chemical forms of the most concentrated elements in
waters and sediments. Measure the rates of accumulation and loss of toxic trace elements
from sediments.

Field studies will focus on the production of toxic species which have been
demonstrated 1o be the most bicavailable forms of contaminants (¢.g. methyl mercury,
armino acid selenium, uncomplexed or inorganically complexed metal cations such as Ni,
Cd, eic.). Priority will be placed on identification of environments which arc major
sources or sinks of these toxic bioavailable forms of trace elements. Fluxes will be
measured using benthic chambers in mudflats and shallow subtidal areas. Equipment will
be developed for measurement of fluxes from sediments in marsh systems, where
measurement of flow and porewater mobility is difficult to determine. We are aware of no
other studies that have measured groundwater movement in & tidal marsh.

Lahoratory studies will focus on determining the chemical mechanisms which
control the high porewater concentrations Zawislanski and McGrath (in press) found in
sediment porewaters of marshes and mudflats in the Carquinez Strait. We will also focus
on the tole of sediment organic matter in redocing Se and accumulating it in marsh surface
sediments.

Project reports will be prepared on an annual basis outlining completion of tasks in
each phase of the research. Year 3 will serve as the final report summarizing the projects
accomplishment and presenting the implications of flux measurements for non-point source
pollution. The final report will also outline the implications of the findings as it relates o
the US Fish and Wildlife proposal put together by Dr. 8. Schwarzbach et al. :

D, Justification for Project and Funding by CALFED

To our knowledge, no other study has measured the flux of toxic trace elements out
of marshes and mudflais in the San Francisco Bay. Dr. Kenneth Coale is currently
measuring fluxes of nutrient trace elements and some toxic elements from sediments in
shallow subtidal zones in the South Bay, and has plans to collaborate with our project and
the USGS in the North Bay should funds be allocated. No studies have determined the
tates of methyl-Hg and a variety of other trace clements from sediments, and these fluxes
represent a significant threat 1o waterfowl, fish, and amphibian embryos. The impact of
such fluxes will be determined by Dr. Steve Schwarzbach, who will focns on Clapper Rail
eggs. Dr. Schwarzbach will measure failure to hatch rates and compare these o benthic
organism Hg concentrations. Our flux measurements will be used to estimate methyl-Hg
cxposure rates for failed eggs. _

Having accurate estimates of toxic trace element fluxes from sediments will allow
water?uality experts to determine safe effluent standards for paint source dischargers, and
allow for better modeling of toxic trace element accumulation in the Bay. Given the high
concentration of toxic trace elements in sediment porewaters of the Carquinez marshes and
mudflats, fluxes of toxic elements can be expected to be high long after point source
discharge levels have been reduced. This represents an escalating problem of toxicity,
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which needs to be addressed today, so that furure water concentations of contaminants do
not escalate dramatically.

E. Budget Costs and Third Party Impacts:

This study will be jointly supported by the Department of Energy, and $200,000
has been solicited for FY98. In addifon collaborations with the US Fish and Wildlife
Service will receive both agency funds and CALFED funding for completion of the Clapper
Rail study proposed by Dr. Schwarzbach. CALFED funding is requested at the level of
approximately $250,0(5) per year for three years, for 3 three year total of $750,000.

F. Applicant Qualifications:

Zawislanski and McGrath are currently oompleung a three year study of Se
accumulation and speciation in the wetlands and mudflats of the Carquinez Strait. This
research has identified many processes that control Se transformations in sediments and
determined the role of suspended sediments in Se accumulation. Our research has mapped
Se contamination in two affected wetlands and determined what forms of Se dominate in
the sediments. We have developed specialized chemical exmacdon techniques to accurately
assess the dominant chemical forms of Se and other trace elements in sediments. Dr.
Satish Myneni, who will collaborate on this propesal, works with synchrotron radiation
spectroscopic technigues involves ground breaking work which has provided the first
elemental mapping of toxic trace element accumulation in bivaives of the Northern San
Francisco Bay. These smdies have also elucidated the mechanisms of sediment
transformation of trace elements.

Our research group at LBNL has over ten years experience studying trace element
geochemistry including work on mining wastes, agricultural drainage wastes (Kesterson),
and oil refinery discharges.

G. Moritoring and Data Evaluation:

Our project will work in collaboration with monitoring prograrns such as the
Regional Monitoring Program run out of the San Francisco Eswmary Institate and the US
Fish and Wildlife Services program monitoring Clapper Rail nest failure in northern reach
of the San Francisco Bay. Since our project in itself is a characterization study to determine
whether there is a need for monitoring simple quality assurance procedures, intemal review
of reports, and external review of published articles. Reports will provide significamt
interpretation beyond the data manipulations discussed in the project description.

H. Local Support/Coordination with other Programs/ Compatibility with
CALFED Objectives:

This study will directly measure the health of marshes, mudflats, and shallow
subtidal areas as habitat for benthic organisms and waterfowl. The fluxes measured will
also have relevance to target fish species migrating through the Northern Reach of the San
Francisco Bay. Many of these fish species feed on the benthic organisms which
a;':cumulatz trace elements as a direct result of sediment-water exchanges of toxic trace
elements.

Our project has the support of the SFB chmna]WateerhtyBcnrd.USﬁshand
Wildlife Service, the Regional Monitoring Program, and the Martinez and Southampton
Bay regional park authorities. DOE is currently reviewing a proposal for fanding on
separate phases of this research.

CALFED objectives include examination of chemical contaminants on fish,
migratory waterfowl, and wetland habitats and evaluation of water quality. This proposal
clearly identifies stressors on waterfow), fish, and wetland habirars, with important
determination of previously unmeasured contaminant sources.
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A. Title: Toxic Trace Element Fluxes from Marsh, Mudflal, and Shallow Subtidal
Sediments: Derermining the Coniribution af Fluxes from Sediments to Non-
point Source Pollution in the Northern Reach of the San Francisco Bay

B. Principal Investigators: Peter Zawislanski and Angus E. McGrath,
Earth Sciences Division,
E.O. Lawrence Berkeley National Laboratory,
MS-14-116, 1 Cyclotron Rd., Berkeley, CA 94720.
Phone: (510) 486-4157
Fax: (510) 486-6057
E-mail: ptzawisanski @1hl.gov

C. Organization: Federal Agency
D. Tax ldentification Number and/or Contractor License: Not Applicable
E. Technical and Financial Contact Person:

Technical: Same as above
Financial: Cole B. Cannon
CFO/Sponsored Projects Office, E.O. Lawrence Berkeley National
Laboratory
MS 90-1070; { Cyclatron Rd.
Berkeley, CA 94720
(510) 486-7324 (off)
{510) 486-4386 (fax)

F. Participants/Collaborators in Implementation:

Dr. Satish Myneni will collaborate on laboratory studies of trace element
transformations in porewaters and on Sediment surfaces. Drs. Steve Schwarzbach and
Kenneth Coale will collaborate with us in measurement of Hg and Se impact on Clapper
Raijl nest failures, and subtidal benthic fluxes respectively. Our proposal compliments
research being conducted by Dr. Coale in the South Bay and USGS monitoring of deep
channel benthic organisms, suspended sediments, and water concentrations in the North
Bay.

G. RFP Project Group Type(s): Other Services
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A. Project Description

Toxic trace element contaminations within certain areas of the Carquinez Strait has
been atiributed to local industrial sources. Five oil refineries discharge high concentrations
of Se and lower concentrations of other heavy metals. Mare Island has high trace element
concentrations from ship maintenance in shallow nearshore tidal arees. In combination
with trace elements from the San Joaquin and Sacremento rivers, from both natural and
amthropogenic sources, this region of the bay is significandy effected by toxic trace
elements, Determining the rates at which trace elements accumulate and leach out of
sediments is essential for determining eavironmentally sustainable discharge limits imposed
on the industries within the northemn reach of the Bay, based on Delta-North Bay budgets
of trace elements. Most cuirent models of trace element contamination mobility neglect o
account for resolubilization and fluxes of clements back out of bottom sediments into
surface waters. Measurernent of these fluxes is essential to understanding the geochemistry
of trace element cycling in estuarine and riverine systems, and especially for accurate
assessment of the availability of contaminants to benthic organisms.

B. Location and/or Geographic Boundaries of Project:

The project will include wetland, mudflat and shallow subtidal areas in Camquinez
Strait in Southampton Bay, Martinez Regional Park, Suisun Bay, Mare Island, and Grizzly
Bay. Delta locations in the Sacremento and $an Joaquin will be identified during initial
characterization of potential sites.

C. Expected Benefits:

This study provides essential data for determination of water quality and sediment
quality objectives so that regulatory standards for outfall from permitied dischargers of
wastes. Thus regulatory standards can be set such that increasing contamination of the Bay
is unlikely because regulators have realistic estimates of toxic trace element fluxes from
both point and non-point sources. In addition, understanding the exposure rates of Clapper
Rail nests in wetlands of the Carquinez Serait and the resulting nest failure rates will help
n}anagl?m of contaminated sites to restrict access to waterfow] and thus decrease the threat
of such areas.

D. Background and Biological/Technical Justification

Zawislanski and McGrath (1997) have made the only measurements which have
shown that porewaters from sediments of the Carquincz Strait contain elevated
concentrations of [oxic trace elements such as Se. Other researchers have found clevated
concentrations of toxic frace elements in various estaries worldwide raising questions
congemning the importance of elevated sediment concentrations on surface water
contamination (Takayanagi e al, 1990). Fluxes result because of high porewater
concentrations overlain by surface water concentrations that are arders of magnitude lower.
Even when the source of contamination that created elevated sediment concentrations has
been removed or moderated, contaminated sediments will continue o release the trace
element and comaminate the sediment-water interface, Contamination of porewaters and
the sediment-water interface means that benthic organisms such as clams who constantly
reside in 2 solution of high wrace element concentration which influences tissue
concentrations. The ability of these arganisms to take-up and accurmulate trace elements is
specics and trace element dependent.

Although the total loading of Se, or any other mace element, affects the overall
bealth of an estuary, it is the interaction of different chemical forms (oxidation state and
chemical association) of these trace elements with the suspended and underlying sediments
which may have the most dramatic and immediate effect on the biclogical system. This is
because some of the most important components of the food web are often found in the
shallow sediment and tend to be filter feeders. Luoma et al. (1992) investigated Se uptake
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by bivalves (Macoma balthica) and found that all particulate forms of Se were assimilated to
some degree, with particulate organo-Se¢ being assimilated with 86% -efficiency and
particulate Se{0) with 22% efficiency. They found that 98-99% of the Se found in M.
balthica tissue came from particulate and not dissolved Se. In the casc of metals, the
opposite is true, and it is the dissolved concentration which is most important for biological
uptake. Luoma et al. (1992) and other researchers emphasize the importance of not only
measuring the total Se concentration of sediments, but also the chemical form and its
association with the sediment.

In addition 10 affecting the biological uptake of a contaminant directly, elevated
porewater concenirations alter the surface concentration of wace elements on suspended
sediments in equilibrium with the more concentrated solution. As & result, organisms
ingesting sediments resusperded from the surface will be exposed to a greater
concentration of the contaminant. The interaction hetween dissolved and particulate forms
of trace elements makes the determination of the flux of trace elements into or cut of
deposited sediments extremety difficult  Zawislanski and McGrath (1997) have estimated
the sediment fluxes using sediment traps and evaluated the role of suspended sediments,
surface water concentrations, plant material, and the degradation of organic matter on Se
accurmulation (see Table 1). This study was the most comprehensive study of Se cycling in
wetland and mudflats of the northern reach. The proposed study will broaden the
completed project to measure the outward fluxes of toxic trace elements including Se
generated by water movement and elevated porewater concentrations.

Toxic Hot Spots in the Northern Reach of the San Francisco Bay

The Musse! Watch Program and regional monitoring programs have identified areas
where high concenirations of various toxic trace elements accumulate in sediments, surface
waters, and biota. Figure 1 shows where mussel data has been gathered over 12 years for
the MWP, and Table 2 contains the average trace element concentrations for these sites.
The mussel data does indicate that both resident and introduced organisms accumulate
higher than normal mrace element levels. Clam data generated by Luoma et al. (personal
communication) reveals similar hot spots for Se in resident M, balthica and Pozamocorbula
amurensis clams within the northem reach of the Carquinez Strait, Suisun and Grizzly
Bays. Concentrations ranged from 5 10 20 mg kg” for Se and represent some of the
highest accumnulation rates seen for Se, Luoma et al. attribute the increase to greater
bicaccumulaton rates by Potamocorbula. The source of contarnination in some of these
areas is unclear, and much information can be gathered through a careful study of sediment
and surface water concentrations and interactions. The current snady should clarify the role
of suspended sediments, bottom sediment, and porewater concentrations of toxic trace
elements in benthic organism.

E. Proposed Scope of Work

The central focus of this study is to quantify the rate of transfer of trace elements
between deposited sediments and the overlying surface waters in onder to assess the
contribution of toxic hotspots to contaminant concentrations in waters and sediments of the
Northern Reach of the San Francisco Bay. As part of this study, processes which
influence the trace clement oxidation and reduction and are observed to occur in field
samples, but are not clearly understood, will also be investigated. In collaboration with Dr.
Steve Schwarzbach, we will measure methyl-Hg and methyl-Se (and other race clement)
fluxes in the sediments surrounding failed Clapper Rail nests, to determine the relative role
of wxic trace element contamination,

Experimental Design

Three zones will be investigated for their contribution o wace element fluxes in
estuarine waters: marsh soils, mudflar sediments, and shallow subtidal sediments.
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Emphasis in this study will be on determining the chemical form of a trace element that
undergoes transformation and the relative concentration of each oxidadon state of a
specified trace element present. Many of the current monitoring programs fail to speciate
wace elements in sediments and waters. Even thongh different chemical forms the same
trace element can dramatically differ in toxicity. This study will require site assessment
prior to flux measurements to determine the relative concentrations of different chemical
forms of toxic wace elements.

Ehase 1;

Based on data found in the MWP and RMP reports, sites in the Carquinez Straits, Susuin
Bay, and the Delia will be selecred for study based on trace element concentrations in
sediment, water, or biota. This phase of the sudy has an expected duration of & months.
Initial screening of sites will involve:

*  Measurement waler and sedirnent concentrations of target trace clements, and sediment
water characteristics.

» Intensive characterization of the relative concentration of different chemical forms of
each trace element.

Phase 2

Once site characterization is complete, flux measurements willi be determined wsing
sedimentation apparatus and benthic chambers. Measurements will be conducted in dry and
wet seasons within the marshes, to determine the effects of seasonal variations, as have
been observed by Dr. Schwarzbach for January and April (with higher sediment methyl-Hg
concentrations observed in April). This part of the study will also involve some laboratory
experiments to determine how solution and sediment properties influence the rate of
transformation, and fluxes of trace elements into or out of sediments. This phase of the
is]:udy will have a duration of 2 years. Flux nmasurements and laboratory experirents will
ocus on:

= Subtidal flux measurements using benthic chambers.

* Flux measurements in the marsh areas will be conducted using equipment which is
currently under design. The heterogeneity of this environment and tidal cycles make
marsh measurements extremely difficult. The tool will be capable of gathering and
preserving water and suspended particulate matter samples over a tidal cycle without
changes in element chemical form. (Methyl-Hg and methyl-Se measurements will also
be done in cooperation with Dr. Sieve Schwarzbach of the US Fish and Wildlife
Service, in sediments smrrounding failed Clapper Rail nests).

= Laboratory experiments will focus on the role of organic matter, redox state, and
mineralogy on speciation and mobility of trace tlements in porewaters.

Phase 3:

The final phase of the study will involve development of a model which can adequately

predict the flux of ific trace elements from sediments based on what will be identified

as key parameters. modet will be tested against data collected as part of this project as

well as data collected by others. The result will also be compared with data on tace

clement uptake by waterfowl, 25 collected by, among others, the US Fish and Wildlife
Service. This will help identify factors which affect waterfow] uptake of trace elements and
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the potential long-term exposures as a result of wace element remobilization from
sediments. '

F. Monitoring and Data Evaluation;

All aspects of this study will be published in peer reviewed journals, and all project
reports are reviewed by two inside and two outside reviewers prior to release by LBNL.,
The data will be evaluated using a rigorous quality assurance program which our EPA
certified analytical laboratory follows in its routine and specialized analyses. Our data will
also be released to the San Francisco Estvary Institute for inclusion in the Regional
Monitoring Program, where appropriate. This data will also be evaluated by the US Fish
and Wildlife Service for inclusion n Dr. Steve Schwarzbach’s praposal.

G. Implementation:

Access to two of the sites in this stody have already been negotiated, and the
proposed work is in compliance with all regulations and laws. Where required, permits
will be sought, but no permits are required for the ed research. Park officials at two
of the identified sites, Martinez Regional Park and Southampion Bay (Benecia Regional
Park) have pledged support for the project and provided access to idea locations for study.
The SFB Regional Water Qualiry Board staff have supported the initial phases of this
research, and are supportive of the ongoing effort

IV. Costs and Schedule to Implement Proposed Project:

The proposed budget is outlned in the LBNL Proposed Budget Estimate tables.
Phase completion daies are outlined in the project description and the proposed scope of
work sections of the proposal.
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V. Applicant Qualifications

The project will be managed by Peter Zawislanski and research will be conducted
by Zawislanski (hydrological measurements and oversight), Dr. McGrath (field and
laboratory Seil and Aquatic Chemistry measurements), and Dr. Myneni (Spectroscopic
characterization of Soil and Aquatc Chemical reactions conmolling mace element
solubilization). Students and one technician (Steve Rodriguez) will be used for sample
collection and processing, Analytical tests not conducted by the PI's and Steve Rodrigoez
will be run in the Environmental Measuremenis Lab (EBNL) by Scon Mouniford (Masters
level Analytical Chemist). Dr. Steve Schwarzbach will conduct a collaborating study on
Clapper Rail nests within the identified stody areas.

Biographical Sketches:
Mr. Peter Zawislanski

Peter Zawislanski received his Masters in Geology specializing in Hydrology from UC
Berkeley. He has worked at LBNL for seven years studying Se contaminated sediments at
the Kesteron Reservoir, vadose zone hydrology of and chemical speciation of organic
contaminants at McClellan Airforce Base. He is currently principal investigator on the Bay
Se project working with Dr. Angus McGrath on Se speciation in North Bay sediments in
wetlands and mudflats. He has various publicaions on Se chemistry and hydrology,
including the book chapter listed in Dr. McGrath's publication list.

Dr. Angus E. McGrath

Soil and Aquatic Chemist on a multidisciplinary project related o selenium contamination
and ¢cycling in the San Francisco Bay, CA. Responsible for workplan development, and
design of field and laboratory activities, including sampling of water, sediments, algae, and
plants, and refining analytical capabilities for trace metal quantification. Dr. McGruth has
also worked on studies 1o determine the cause and remedial action required for plugging of
rapid infiltration disposal beds for municipal waste discharges. Assessed impact of redox
conditions, algal cell growth, and water table flucrations on the permeability of treatment
beds and proposed new treatment designs for a pilot study. In addition Dr. McGrath has
worked as a review panel member for the review of the Metals Control Measures Plan for
the Nonpoint Source Pollution Control Program of the Santa Clara Water District, Review
remediation plans and effectiveness of proposed treatments.

Education
Ph.D. Soil Chemistry, University of California, Berkeley, 1994,
B.A Chemistry, Hamilton College, Clinton, N.¥.1985.

Honors
Provost Research Fund Grant, U. C. Berkeley, 1993-1994,
Carolyn Meck Fellowship, U. C. Berkeley, 1993-94,
Ggsduam Student Award in Environmental Chemistry; American Chemical Society,
1993,

Publications
Zawislanski, P.T,, and A.E. McGrath. Selenium cycling in esmarine wetlands; Overview and new
results from the San Francisco Bay. Ia Envirownenial Chemisiry of Selenium. Eds. A.
Frankenberger and R. Engberg. Marce] and Dekker, Inc,, NY, NY. in press. '
Meridis, G.J., P Persoffi, J. Apps. A James, C. Oldenburg, A. E. McGrath, 1. Myer, L. Pellerin, and
K. Prucss. 1996. A design smdy for the isolation of the 281-3H resention basin at the Savanual
River site using viscous liquid barrier technology. LENL Annual Report. DOE, Nov. 1996,
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Zawislanski, P, AE. McGrath, 5. Benson, H.5. Mountford, T.M. Johnson, 5.C.B, Mynend, S.
Chau, E. Gabet 1996. Selenium fractionation and cycling in the inientidal zone of the Carquinez
Strait. LBNL Annual Report. DOE, Dec. 1996.

Cheney, M., G. Sposito, A.E. McGrath, and R. Criddle. 1996. Degradation of 2.4-
dichlorophenox yacetic acid by bimessits catalysis. Colloids and Surfaces A: Physicochemical and
Engineering Aspects 107: 131-140.

Zawislanski, P., A.E. McGrath, S. Benson, H.S. Mountford, T.M. Johnson, L., Tsao, 1. Oldfather,
AF Haxo, and T.C. Sears. 1995, Selenium fractionation and ¢ycling in the intertidal zone of the
Carquinez strait. LBNL Annual Report. DOE, Nov. 1995.
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Table 1: Se concentrations in different plant defined zongs of Martinez Regional Park marsh

Sediment-Sa concentration {% or as noted)

‘Extracted Se Fraction Distichlis/ Typha/ Spartina _ Mudflat
Sallcornia Selrpus
soiuble 054 0.73 0.51 0.0
adsorbed 29 4.2 0.0 9.6
organicslly-assoc. 23 24 33 32
eslemental 47 53 52 51
refractory 28 19 57 7.1
total-sediment (g 8e kg} 1.151 1.040 0.739 0.621
total-sediment (mg e m™ 173 156 11 93.2
plant-shoots (mg se ms 0.155 0.420 0.118 nona
plant-roots (mg se nry 1.3 2.42 0.482 nhohe
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LBNL PROPOSAL BUDGET ESTIMATE FY53 BG97-286
Projeci Title: Toxic Trage Element Fluxes from Marsh, Mud Flal, and Shaliow Subtitie Sedimants: Detarmining
Budgst Pered:  10/01/97-0830/00
Pls: Angus MoGrath, Peter Zawislangki
Effort Totai
A SALARIES AND WAGES [Effort unif] Rate Est Coat Cost
Al Zawislanski 3.00 5985 17,954
A2 MceGrath 3.50 5228 18,299
Myneni 1.00 4981 4 BaY
Mountiord 200 8563 11,126
Rodriguez 3.50 3011 10,538
PaTé1 3.50 4944 17,304
Pa730 4.00 1906 7.6822
Seybold 2,00 3247 6,455
PR167 200 4633 270
TOTAL Labor 2450 103.589
B. FRINGE BEMNEFITS Rata Baxe Esi Cost
8.1 Sciantific/Carear (A 1 divided by 1.20) 214% 95,9587 17,114
B2 Studen| 8.0% 1622 610
TOTAL Fringe Bansfits 17.724
C. TOTAL SALARIES AND FRINGE BENEFITS 121,313
D. SCIENTIFIC AND SUFPPORT BURDEN
D.1 Scientthc Burden {on T — AX} 16.5% 121.213 20,017
D.2 Support Burden (on A.X) 0.0% 0
TOTAL ScientificrSupport Burden 20m7
E. SUBGONTRACTS. CONSULTANTS, & OTHER SERVICES 1}
F. PURCHASES
F.1 Equipment [¢]
F.2 Other procurements; lab & office supples 20.000
F.3 Procuremeni burden/materiai handiing 1,760
TOTAL Purchases 21,760
G, TRAVEL
G.1 Domastic 7.000
G.2 Foreign Q
TOTAL Travel 7,000
H, UTHER DIRECT COSTS - OVERHEADED
H.7 Publications 0
H.2 Central computing faciliies +,000
H.3 Recharpes 4.000
H.4 Miscallaneous expanses 1]
TOTAL Other Ditect Costs, Overhmaded 8.000
| OTHER DIRECT COSTS ~ NO OVERHEAD
11 Conferences and workshops b}
1.2 Sipends 0
1.3 Electricity 0
TOTAL Other Dired Costs, No Overtaad [}
J. OTHER BURDENS
J1 Administrative recharges 1}
42 ER-LTT Tech Transfer Burden {on C thru H) 0
TOTAL Other Burdens 0
TOTAL DIRECT COSTS and BURDENS (C thry J} 178,000
L DVERHEAD Rate Base Est Cont
L1 SheSupportfon C+O+F3+H+ ) 24 0% 71,080 41,062
L2 G&A (on CHDHF3+G+H+L.1) 210% 197,282 41452
TOTAL Cverhead 82,514
L1} TOTAL LABORATORY COSTS (K+L) 260,604
N. DEPRECIATION (11.7% of C, 5.2% of H.2)
[+} DOE-ADDED FACTOR (on Lines M+M) 4.3% 11,206
P TOTAL COSTS (M+N+0) 271,210
Date prepared: Trzam?
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LBNL FROPOSAL BUDGET ESTIMATE

FY#s

Project Titke Toxic Trace Element Fluxes from Marsh, Mud Flal. and Shallow Sublitie Sediments: Determirung
Budgst Percd:  1Q/01/97-05/30/00
Plis: Angus McGrath, Peler Zawisianski
Effort . Totai
A SALARIES AND WAGES [Effort unit] Rate Est Cost Cost
AT Pl Zawistanski EDO 6159 30 785
A2 MceGrath 5.00 5381 26,803
Myneni 1.0 5126 £128
Messnisond 1.00 5725 5725
Rodriguaz 200 ] §,167
P76 2.00 5088 10,178
Pg70 .00 1961 17,6408
Sayboki 1,50 a2 5013
PE1EY 1.00 477D 4,770
TOTAL Labor 27.60 112,354
B FRINGE BENEFITS Rate Be Est Cost
B.1 Scentic/Career (A 4 div 1.20) 21.8% ¥4 705 17,205
B.2 Student 0% 17,549 1412
TOTAL Frirge Banafty 18,617
c. TOTAL SALARIES AND FRINGE BENEFITS 130,971
D. SCIENTIFIC AND SUPPORT BURDEN
D.1 Scientific Burden {on C = AX) 16.5% 130,871 21810
0.2 Suppon Burden {en AX} 0.0% 1}
TOTAL Scienlific/Suppert Burden 21,610
E SUBCONTRACTS, CONSULTANTS, & OTHER SERVICES o
F. PURCHASES
F.1 Equipmeni 0
F.2 Othar procuramants; (ab & office supplies 10,000
F.3 Procuremeni burden/matetial handling B8O
TOTAL Purchases 10,880
G TRAVEL
G.1 Domestic 5,000
G.2 Fareign 1)
TOTAL Travel 4.000
H. OTHER DIRECT COSTS — OVERHEADED
H.1 Publications 0
H.2 Central computing faciiiies 3.000
H.3 Recharges 2,000
H.4 Miscelianeous axpenses 1]
. TOTAL Oiher Direc! Costs. Ovarheaded 6,000
L OTHER DIRECT COSTS — NO OVERHEAD
{1 Conlerences and workshops o
1.2 Stpends o
t.3 Elsctricity "]
TOTAL Otner Direct Costs, Mo Overhaad a
Jd OTHER BURDENS
J 1 Adminisiratve recharpes :)
J.2 ER-LTT Tech Transfer Burden (on C thru H) ]
TOTAL Other Burdens "]
K TOTAL DIRECT COSTS and BURDENS {C thru J) 173,481
L OVERHEAD Ratw Sase Est Cost
L1 Site Support(on C+D+FA+H+J) 24.0% 108,481 40431
L2 G&A {on C+D+F.3+G+H+J+L.1) 21.0% 03,012 43,832
TOTAL Overhead 3,083
M TOTAL LABORATORY COSTS (K+L1) 258 624
N. DEFRECIATION {11,7% of C; 5.2% of H.2}
o DOE-ADDED FACTOR [on Linms MeN) 4.3% 11031
[ TOATAL COSTS (MeN+D) B247 Ass
Date prepared. TizbeT
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LBNL PROPOSAL BUDGET ESTIMATE

FYDo

BGOT-286

Project Titie:  Towic Trace Eierment Fluxes from Marsh, Mud Flat, and Shallow Sublitle Sediments: Determining
Budget Period, 10:01/97-09/30/00
Fls: Angus McGrath, Peler Zawislanski
Effort Total
A SALARIES AND WAGES [Effort unit] Rats EstCost Goat
A4 PL Zawislanski 4.50 6333 28,500
A2 MceGrath 4.50 5532 24,808
Myneni .00 5271 o
Mountfard 1.00 5887 5B&7
Rodrigusz 3.00 3186 9,555
P81 2.00 5232 10,464
Pa730 B.90 i) bl 17,947
Seyboid 1.50 M37 5,155
P9161 1.00 4905 4,805
TOTAL Laber 26.40 107,215
B FRINGE BENEFITS Rate Base Est Coat ’
B.1 Scientific/Carsar (4.1 div 1.20) 22.2% 89,368 16,533
B.2 Student 8.0% 17,947 1426
TOTAL Fringe Benafita 17,969
C. TOTAL SALARIES AND FRINGE BENEFITS 125,284
b. SCIENTIFIC AND SUPPORT BURDEN
D.1 Scientific Burden (on € - AX} 16.5% 125,284 20,672
D2 Suppor Burden (on A X) 0.0% Q
TOTAL Scientific/Support Burden 20672
E. SUBCONTRACTS, CONSULTANTS, & OTHER SERVICES 0
F. PURCHASES
F.1 Equipment 0
f.2 Other procurements; lab & office supplies B,000
F.3 Procurement burden/malerial handling 704
TOTAL Purchases 8,704
G. TRAVEL
G.1 Domestic 5,000
G.2 Foreign 1}
TOTAL Travel 5,000
H. OTHER DIRECT COSTS ~ OVERHEADED
H.1 Publications 4]
H.2 Central computing faciiitias 7.000
H.3 Recharges 4,000
H.4 Mitcellaneous expenses o}
TOTAL Other Direct Costs, Overhaadad 11,000
L OTHER DIRECT COSTS = NO OVERHEAD
1.1 Conferences and workshops o]
12 Stipands e
1.3 Electricity 0
TOTAL Other Direct Costs, No Overhead 4]
J. OTHER BURDENS
J.1 Adminigtrative recharges 0
4.2 ER-LTT Tech Transfer Burden (on C thru H) 0
TOTAL Other Burdens [+]
K TOTAL DIRECT COSTS and BURDENS (C thru J) 170,860
L OVERHEAD Rate Bass Est Cost
L. Sita Support{onC+D+F.3+ 24.0% 185,660 39,758
L2 GBA (on C+DHF I+G+H-IHLT) 21.0% 201,714 42,380
TOTAL Overhead Bz2.118
M TOTAL LABORATQRY COSTS (K+L) 252,778
N. DEPRECIATION {11.7% of C; 5.2% of H.2)
. DOE-ADDED FACTOR (on Lines M+N 4.3% 10,869
P. TOTAL COSTS (M+N+D) §263.647
Date prepaned: TIR8/97
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LEBNL PROPOSAL BUDGET ESTIMATE

SUMMARY  BGS7-286

Project Title: Toxic Trace Element Fluxes from Marsh, Mud Flat, and Shallow Subtitle Sadiments: Determining
Budpet Pericd:  10/01/87-09/30/00
Pis: Angus McGrath, Peler Zawislanski
Effort Total
A SALARIES AND WAGES [Effort unit] Rata Est Cost Cost
At Zawislanski 12.50 77248
A2 McGrath 13.00 70100
Mynen: 2.00 10107
Mountford 4.00 22738
Rodriguez 8.50 28294
Pa781 7.50 37944
Pe73I0 21.80 43218
Seybald 5.00 16563
PS161 4.00 18945
TOTAL Latar 78.40 323,258
B. FRINGE BENEFITS Rate Base Est Cost
B.1 Sciantific/Carear (A 1 div 1.20) varias 50852
B.2 GSRA 23.0% 1] 3457
0
TOTAL Fringe Banefits 54,309
c. TOTAL SALARIES AND FRINGE BENEFITS 377,567
D. SCIENTIFIC AND SUPPORT BURDEN
L1 Scientific Burden fon C - AX) 16.5% 377,567 62,200
0.2 Support Burden {on AX) 0.0%
TOTAL Scientific’/Support Burden 62,209
E SUBCONTRACTS, CONSULTANTS, & OTHER SERVIGES 0
F. PURCHASES
F.1 Equipment s}
F2 Crher procurements; lab & office supplies 38,000
F.3 Procurement burden/matenal handiing 3,344
TOTAL Purchases 41344
G. TRAVEL
G.1 Domestic 17,000
G.2 Foreign o
TOTAL Travel 17,000
H. OTHER DIRECT COSTS — OVERHEADED
M.1 Publications s
H.2 Central computing facilities 14,000
H3 Recharges 10,000
H.4 Miscallaneous expenses [t}
TOTAL Othar Diract Costs, Overheaded 24,000
k OTHER DIRECT COSTS — NO CVERHEAD
1.1 Conferences and workshops 0
1.2 Stipends a
1.2 Electricily 0
TOTAL Oihar Direci Costs, No Overhead 0
J. OTHER BURDENS
J.1 Administrative recharges 0
J.2 ER-LTT Tech Transfer Burden {on C thru H} 0
TOTAL Cther Burdens 0
K TOTAL DIRECT COSTS and BURDENS (C thru J) 522210
L OVERHEAD Rate Pase Est Cost
L1 Site Suppert (on G+ D+ F3 + 24.0% B05,210 121,251
L2 G&A (on C+DHF 3+G+H+J+1 1) 24.0% 602,117 126,444
TOTAL Overhead 247,885
M. TOTAL LABORATORY COSTS (K+L) 768,905
N. DEPRECIATION (11.7% of C; 5.2% of H.2)
C. DOE-ADDED FACTOR {on Lines M+N 4.3% 33,106
P, TOTAL COSTS (M+N+Q) $803,011
Dale praparad: T/28/97
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By Task Budget
SOURCEOFFUNDING| |CALFED™ = |CALFED ~ |[CALFED ~ |CALFED  CALFED |
— e Yeart Yearz Yeary |
Phase 1 Phase 2 Phase 2 Phase 2 Phase 3 TOTALS
) Direct Labar Hours 2438 1827 4785, 313z 1482 13642

Zawisianski Hydrogeochemist | '$11,969 | 55,985 $30,795 | $19,005 | $9.4056 ’ 877,249
" MeGrath Sail Chemist $10430 | © C §7889 |  $26903| $ie882)  $82ie B $70,100

Myneni Sail Chemist | 34,981 $0 $5126 | %0 50 T s10107
_Mountford ~ | "Analylical Chemist |  $5563 |  $5863 |  $5725|  $5887 0 322738
" Rodriguez Technician - $6.007 | %4531 | 6408 $3.155 326,204
" “Wong Analylical Tech $0,B63 $7441 | "$10,454 §0 $37,944
 Student Student Tech $3811 | 83811 $17649|  $10,050 $7897 | 343218

Seybold | Secretariai Support $3247 | %3248 35 $3.454 “§1.701 $16,663
“Shops | Technician $4,635 34835 $4,905 $0 $18,945
Bemefts C O $9,100 L s8E24| $5.390 $12579 854,310
Direct Salary and Benefits $69.606 |  $51,707 $130,971 $82,331 $42,953 " $377.568
Computing/Telephone $4,000 $4,000 $5000 | 34000  §7.000|  $24,000
Supplies | si0opoo| " §10000]  $10,000| $50001 $3.000° $38,000
Travel $5,000 $2,000 $5,000 $3,000 $2.000 $17,000
Ovarheads* $50,446 $44 845 $105,553 $68,3086 $35 168 $313,338°
Subtotal $148,052 $112,552 $266,524 | $162,637 $90, 4141 $769,906
DOE-AF $6,366 $4.840 $11,031 | $6,993 $3 876 %3308
TotaiCosts |  §1s4418|  $117,392|  $267.,555 | $169,630 $94,017 $803,012 |
SUMMARY

*Overheads inchude 16 5% Scientific Burden on Salaries & Benefits,

Year 1 $271,810 8.8% Procurement Burden on Purchases, 24% Site Supporton
Year 2 $267,555 Direct Costs, 21% G&A on Total Direct Costs & Burdens. |
Year 3 $263 647 o - T
Total Costs $803.012 T
CALFEDmegrathzawi.xls - Page 1 725157 11:00 AM



Ttem B

HONDISCRIMINATION COMPLIANCE STATEMENT

LOMPANY HAME

ERNEST ORLANDO LAWRENCE BERKELEY NATIONAL LABORATORY

The company named above (hereinafter referred to as "prospective contractor") hereby certfies, unless
speci.ﬁcélly exempted, compliance with Govermnment Code Section 12990 (a-f) and California Code of
Regulations, Title 2, Division 4, Chapter 5 in matters relating to reporting requirements and the
development, implementarion and maintenance of a Nondiscimination Program. Prospective contracior
agrees not to unlawfully discriminate, harass or allow harassment against any employee or applicant for
employment because of sex, race, color, ancestry, religious creed, national ozigiﬁ, Eisability (including
HIV and ATDS), medical condition (cancer), age, marital stats, denial of family and medical care leave
and denial of pregnancy disability leave. '

CERTIFICATION

1, the official named below, hereby swear that I am duly authorized to legally bind the prospective
contractor fo the above described certification. I am fully aware that this certification, executed on the
date and in the county below, is made under penalty of perjury under the laws of the State of California.

COLE B. CANNCN

b8 /57
Pt (e T

PROSPECTIVE CONTRACTOR'S SIBNATURE
Contracts Officer
PROSPECTIVE CONTRACTOR'S TITLE

ERNEST ORLANDO LAWRENCE BERKELEY NATIONAL LABORATORY

FROSPECTIVE CONTHACTOR'S LEGAL BUSINESS NAME

I —006568
|-006568



